Raymond (1893), in a necropsy account of a case of syringomyelia, described in the wall of the syrinx small bundles of fine nerve fibres ensheathed with Schwann cells. He traced the origin of these fibres from the posterior root entry zone and decided that they arose from axons of the cell bodies in the posterior root ganglia. Similar findings in syringomyelia were subsequently recorded by Schlesinger (1902) , Bischofswerder (1901) , Jonesco-Sisesti (1929) , . Similar bundles of nerve fibres within and around the spinal cord have been described in other disease processes: in tabes dorsalis by Nageotte (1899), in Pott's paraplegia by Fickler (1900) , in malignant cord compression by Bielschowsky (1901) and by Druckman and Mair (1953) , in traumatic cord lesions by Henneberg (1907) , by Roussy and Lhermitte (1918) , and by Klaue (1949) , in multiple sclerosis by Berchenko (1935) , and in cervical spondylosis by . These references do not exhaust the world literature, and further instances are given in a review of the subject undertaken by Druckman (1955) for a symposium on regeneration in the central nervous system, held at Bethesda, Maryland, in 1954. Most of these quoted references refer to single instances of this phenomenon which appears to be rare although its exact incidence cannot be stated. In the present paper we record our own observations on the occurrence of these abnormal nerve fibres, illustrated by nine personally studied examples.
The principal clinical features and neuropathological findings are given in the Table. In the account that follows we have confined our observations to the detailed microscopical studies of the aberrant nerve fibres.
DESCRIPTION OF ABBERANT NERVE FIBRES STUDIED
EXAMPLE 1 The spinal cord contained a syrinx extending from C4 to LI and placed asymmetrically transversely across the posterior half of the cord. At C6 (Fig. 1 ) the syrinx, extending transversely across the cord, affected the left posterior horn and interrupted fibres from the left C6 posterior nerve root. In this region, within connective tissue forming the posterior wall of the synrinx, were small irregular bundles of fine nerve fibres, myelinated and ensheathed with Schwann cells (Fig. 2) EXAMPLE 2 This case and case 3 have been described in detail elsewhere (Hughes, 1961) . The spinal cord was normal down to T6 segment below which normal nervous tissue was totally destroyed.
The spinal cord below T7 was completely replaced by interlacing bundles of peripheral type nerve fibres mainly arranged parallel to the longitudinal axis of the spinal cord (Fig. 3) . In a detailed microscopic study the origin of these nerve fibres from the posterior nerve roots was demonstrated (Fig. 4) These five examples may be conveniently considered together, for they are similar in that in each case the spinal cord was invaded by abnormal fibres arising from the posterior or nerve roots.
The common factor was long survival after a destructive process involving the region of posterior nerve root entry (in cases 1 and 5) or the whole cross-section of the cord (in cases 2, 3, and 4). In case 1 the position of the abnormal fibres suggested strongly that they arose from posterior nerve roots. This origin was quite certain in cases 2, 3, 4, and 5 since nerve fibres could be followed in serial histological sections from the plump healthy posterior nerve roots into the spinal cord to join the interlacing bundles of abnormal fibres. In cases 2, 3, and 4 there was no possibility of proliferation from other cell bodies or axons, for these had perished in the severe and total spinal cord necrosis.
In the next three instances the pathology was different as was the location of the aberrant fibres. In this last instance the findings differed from all the other cases in that the abnormal fibres were present in greatest numbers in the anterior median sulcus around a sulcal artery. Within the spinal cord they were present in much smaller numbers in two perivascular spaces in the grey commissure, one on either side of the central canal, these vessels being branches of the sulcal artery. These abnormal fibres had probably entered the spinal cord centripetally along the spinal vessels. Their exact origin could not be determined but the presence of similar fibres near one posterior nerve root and the clinical evidence of diabetes mellitus suggested the possibility of their arising from nerve roots damaged by a diabetic neuropathy.
The nature and origin of these abnormal nerve fibres has been the subject of recurrent speculation which is reviewed by Druckman and Mair (1953) with whose conclusions we are mainly in agreement. The suggestion that the fibres concerned are abnormally placed spinal nerve roots can be discounted, as their interlacing pattern is quite unlike the parallel fibres of a normal spinal nerve root. They are not normal perivascular nerves (as described and illustrated by Clark in 1929), for the aberrant fibres are present in much greater numbers and differ in always possessing myelin sheaths. That these bundles might be neurofibromata does not require extensive consideration, for the resemblance is quite superficial, and all the structures we have described in this paper can be demonstrated with silver stains to be composed of interwoven axons. We arrive at the most probable explanation that these aberrant nerve tangles are the result of proliferation of severed axons.
From our analysis of the cases it can be seen that we favour in six cases showing these abnormal fibres (cases 1, 2, 3, 4, 5, and 9) an origin in the cell bodies of the posterior spinal ganglia. In the other three cases we have suggested an origin in the anterior horn neurones. In none of our cases was there evidence for regeneration from long intraspinal nerve fibres, and so our findings do not support the contention (held by an important minority) that regeneration of this type of injured axon occurs within the spinal cord.
The nerve fibre bundles we have described are more akin to neuromata occurring after peripheral nerve or spinal root section. That All the instances followed some destructive process, suggesting that the origin of the fibres was the proliferation of severed axons.
None of these cases provided evidence for regeneration from long intraspinal nerve fibres, for the nerve fibre bundles described could never be traced to this type of injured axon.
